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How does global change affect 
food webs?



Global change and food webs
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Global change and food webs

I.  Landscape 
homogenization

II.  Nighttime lights 
and warming

III. Global warming 
in winter



Global change and food webs
Landscape homogenization and synchrony
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What is the effect of synchronous vs. 
asynchronous harvesting? 

Simulated experiment for susceptible aphids 
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Experiment 
 

Contrast synchronous vs. 
asynchronous harvesting 



Augment natural populations with 
50% resistant (H. defensa) and 

50% susceptible clones 



Augment natural populations 
of parasitoids to ensure at 
least moderate parasitism  



Results: ecological dynamics 
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Results: evolutionary 
dynamics 

Treatment Assayed Resistant 
async 100 50 
async 101 63 

sync 101 6 
sync 100 7 



spatio-temporal variability 

ecological dynamics 

evolutionary dynamics 

2016 
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spatio-temporal variability 
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Spatially diverse agricultural landscape 

Arlington Research Station STARFM: Landsat + MODIS 



STARFM: Landsat + MODIS Likai Zhu 

Spatially diverse agricultural landscape 



Broad-scale view of disturbances 



Broad-scale view of disturbances 
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Nighttime lights and warming
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Cmac 
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Visual predator 



0"

50"

100"

150"

200"

250"

300"

Control' Warm' Light' W/L'exp' W/L'

#'
of
'A
ph

id
s'

Light�
pollutio

n

Light�
pollution

Night 
warming

O
B

S
E

R
V

E
D

 

P
R

E
D

IC
TE

D
 

N
um

be
r o

f a
ph

id
s 

Visual predator 



0

20

40

60

80

100

120

140

160

None Light Warming L/W exp L/W

# 
of

 A
ph

id
s

C7 
Visual hunter 

Cmac 
Hunts in the dark       

0

50

100

150

200

250

None Light Warming L/W exp L/W

# 
of

 A
ph

id
s

N
um

be
r o

f a
ph

id
s 

N
um

be
r o

f a
ph

id
s 



Nighttime lights vs. nighttime warming  
in US croplands 
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Global change and food webs
Winter warming
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Aphids 

Mummies 

Less snow reduces parasitism and 
increases aphid density



Snow cover (MODIS)



Frozen ground (AMSR-E)



Frozen ground with no snow
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Global change and food webs

I.  Homogenization and synchronous mowing 
disrupts predator-prey cycles, and 
evolutionary dynamics

II.  Interaction of nighttime lights and warming 
gives visual predators an unpredicted edge

III. Winter warming makes mid-latitudes 
functionally colder, preventing the 
overwintering of parasitoids wasps



Global change and food webs



Theory Field 
experiment 

Remote 
sensing 

Global change and food webs



Theory Field 
experiment 

Remote 
sensing 

Global change and food webs

Loose scaling between experiments and 
satellite data can be both fruitful and fun!



Thank 
you!


